Transferrin receptor 2 mediates a biphasic pattern of transferrin uptake associated with ligand delivery to multivesicular bodies.
The physiological role of transferrin (Tf) receptor 2 (TfR2), a homolog of the well-characterized TfR1, is unclear. Mutations in TfR2 result in hemochromatosis, indicating that this receptor has a unique role in iron metabolism. We report that HepG2 cells, which endogenously express TfR2, display a biphasic pattern of Tf uptake when presented with ligand concentrations up to 2 muM. The apparently nonsaturating pathway of Tf endocytosis resembles TfR1-independent Tf uptake, a process previously characterized in some liver cell types. Exogenous expression of TfR2 but not TfR1 induces a similar biphasic pattern of Tf uptake in HeLa cells, supporting a role for TfR2 in this process. Immunoelectron microscopy reveals that while Tf, TfR1, and TfR2 are localized in the plasma membrane and tubulovesicular endosomes, TfR2 expression is associated with the additional appearance of Tf in multivesicular bodies. These combined results imply that unlike TfR1, which recycles apo-Tf back to the cell surface after the release of iron, TfR2 promotes the intracellular deposition of ligand. Tf delivered by TfR2 does not appear to be degraded, which suggests that its delivery to this organelle may be functionally relevant to the storage of iron in overloaded states.